"APPROVED FOR RELEASE: 06/15/200 


ES 


0 


CIA-RDP86-00513R001341710019-4 


ed 


Electron Parana . 
Surfaces Enetic Resonance Spectrum of H SOV/51-5 
yarogen Atoms Stans 1; ,y/ 22 8" 4-27/29 


zed on Seliad 


is a def; - the A 
the Surface efinite interaction b teiabilizing Surface indicates 


. 


In vi ‘ 
nature of bindj teow of this the aut 


8o0lid Surfaces, This ig an ehage, 
2 of ae 

= | Which a i 
BMIvTRD: August 29, 1958 _ 


Card 2/2 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341710019-4" 


"APPROVED FOR RELEASE: 
nether ad ket erika P86-00513R001341710019-4 
aaa 7 ; a 


ext basd 


24 (7), 5 (4) 
AUTHORS: YVachkurova, 1. Ya, L2iakpbaeSets SOV /48-23-10-32/39 
Topehiyevy, A. Vey Chernyek, N. Ya. 


TITLE: Investigation of ‘the Radiolysis of Alkanes by Means of the 
Ultraviolet- and Infrared Spectra 


PERIODICAL: Izvestiya Akademii nauk SSSR. Seriya fizicheskaya, 1959, 
Vol 23, Nr 10, pp 1253 - 1255 (USSR) 


ABSTRACT: In the radiolysis of alkanes the bonds C-C and C-H break off; 
in the gaseous phase hydrogen (80-85%) jg liberated, as well as 
various hydrocarbon gases (CH,, C,H¢» etc); radicals of the 


type 0 are formed when atomic hydrogen is broken off, the 


noone 
preaking off of Hy leade to the formation of olefins and of 2H, 


to formation of dienes and polyenes. The chemical analysis of 
the liquid radiolysis products (0.1 - 1.0%) is so difficult 
that the only possible method of determining them is that of 
the absorption spectra. The authors chose heptane and other 
normal hydrocarbons as objects for their investigation. The 
irradiation of the liquid and gaseous samples was carried out 


Card 1/3 with 00°-y-rays in evacuated glass ampoules. Measurement of 
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Investigation of the Radioclysis of Alkanes by Means of Sov /48-23-10-32/39 
the Ultraviolet~ and Infrared Spectra 


the absorption spectra was carried out at the Opticheskaya 
laboratoriya INEOS (Optical Laboratory of the INEOS): The 
uv-spectra by means of the spectrovisor (an automatically re- 
cording spectrophotometer), the ir-spectra by means of an auto- 
matically recording VIKS~i1-spectrometer. The liquid radiolysis 
products were investigated in the ranges 25,000 - 45,000 ard 


700 - 2,000 on™! . Figure 1 shows the uv-spectra recorded in 
irradiated normal hydrocarbons: Hexane, heptane, octane, 
dodecane, cetane. The thickness of the absorbing layer was 

d = 0.5 cm. The curves are shown by a diagram D/d : py; the re~ 
sults obtained are briefly discussed. The absorption intensi- 
ties in the uv-range increase linearly with an increase in the 


irradiation dose. The maximum doses were about 150.10 Tr. Fig- 
ure 2a shows the dependence of absorption intensity on the 
molecular composition of the irradiated hydrocarbon, figure 2b 
shows the dependence of intensity on the irradiation dose for 
heptane. Figure 3 shows the uv-absorption spectrum of cetane, 


Wee 2% 1 
cara 2/3 which was irradiated at various temperatures (dose 1.10'r). 
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‘Tavestigation of the Radiolysis of Alkanes by Means of SOV/48-23-10-32/29 
the Ultraviolet- and Infrared Spectra 


ASSOCIATION: 


A reduction of temperature exercises no influence upon the 
character of the spectrum, but absorption intensity increases. 
Several details of this temperature effect are discussed. The 


absorption coefficient of heptadiene at 44,000 on™! was de- 
termined as amounting to 26,000 and the molar diene concentra- 


tion occurring in a y-irradiation (« 10°r) in heptane was eal- 
culated. 3.5+1074g mol/liter was the reault obtained. There 


are 3 figures. 


Institut neftekhimicheskogo sinteza Akademii nauk SSSR (Insti- 
tute for Petroleum-chemical Synthesis of the Academy of 
Sciences, USSR). INEOS Akademii nauk SSSR (INEOS of the Academy 
of Sciences, USSR) 
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Polak, L. 5., Temkin, sv /20-125-2-35/6: 
on the Theory of Rudistion Chemistry (X teorii rediatsionnoy 
khinii) 


PERIODICAL: Doklady Akedemii nauk 3552, 1959, Vol 125, Hr 3, 
pp 534-537 (USSR) 


ABSTRACT: Tho present paper deals with two problems: The taking into 
ecount of thé ziteraction of the tracks ond the method of 

approximate, calculation of the quantity of the free radicals 
end finel products of the (y- and p-) radiolysis. The taking 
into account of the track structure, of its volume 
a@istribution and interacticn is important for the 
investigation of the radiation-chenical reactions with low 
yields (w1C molecules per 100 ev). The reactions of chain 
character are by far less important. In the investigation 
of radiation-chnemical reactions of non-chain cheracter, 
(to which delong, for instances, the radiation cracking of 
hydrocarbons, some rinds of radiation volymerization, nitration, 
and many other reections) 
radiation must be applied 
of the finel product per un: imo. Uigh rvdiotion den 
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noturelly, csuse the interaction of the tracks. it 
therefore, to take into account the mutual influens> 
tracxs of various ionizing particles af the density at 
ionining raciation is high. in this case the theory of 
podiation chemistry ean be fovanlated as . ne 
aocessery to Lind {for tne ingient of tine % 

of the sistribution of the ions ene fro real ' 
drradiates nediun) which is enused by the ft netion of 2 
tracks of given jinitiel distrinution of the ions anc radicals 


in the instant of tine to at - 4. An equation Fer the tine 


5 


ae of the density of the perticles of the 

js Zaducet. hig equetion, however, ieserin 
bimoloculsr renetions and docs not take into «ccoun 
yossibili ly of secondary ponetions. The authors then i 
some special cases: Tf 2 redistion of high density 
polymers, there is nearly no 4#fusion of the polyier radi 
In the case of reactions with yield of ntomic hydrogen at 
nigh radiation densities the corresponding systen aft equations 
sust contain an equation whieh describes the diffusion ane 
yoerious types of reactions o7 hydrogen atoms. The «bove- 
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On the Theory of Radiation Chemistry SOV/20-125-4-33/53 


mentioned system of equations is then specialized and adapted 
for the casc of low radiation densities, and the authors 
discuss a method for the aporoximate solution of this 
simplified system of equations. The formulae deduced then‘. 
permit the computation of the number of free radicals and 
finel products of the radiolysis. The method discussed in the 
present papec may be applied also to celculationa by :eans of 
an electronic computer of discrete action. There are 

3 references, 1 of which is Soviet. 


ASSOCIATION: Institut neftekhimicheskogo sinteza skademii neul 553R Ins tiict 
for Petroleum-chemical Synthesis of the Acadcmy of Sciencen 
USSR) 


December 11, 1958, by A. V. Tonchiyev, Academician 


SUDALLTED : December 10, 1958 
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AUTHORS: 


TITLE: 


PERIODICAL: 


ABSTRACT: 


cara 1/2 


Kolbanovskiy, Yu- Aes Kustanovioh, I. M., Polak, L. 8.,; 
Sheherbakova, A. S- Oe 


Electron Paramagnetic Resonance Speotra for Some Catalysts of 
Catalyst - Hydrocarbon Systems and the Action of y-Rays on Them 


rasa) Akademii nauk sssR, 1959; Vol 129, Nr 1, PP 145-148 
USSR 


Phe study of the electron paramagnetic resonance (epr) spectra 
of catalysts and catalyst - hydrocarbon systems represents & 

new method of investigating catalysts as well as chemosorptive 
and catalytic processes. The authors used typical oxide catalyste, 
such as are applied for cracking; dehydrogenation, hy drogena- 
tion, desulfurization, etc. processes (aluminum oxide, aluminum 


silicate, aluminum oxide-molybdenum oxide, Co0-A1,0,-MoO,, 


Cr,0,-A1,0, activated by K,0 and molybdenum sulfide). The 
spectra of the catalysts investigated are discussed (Pigs 1-4). 
The final results are summarized: Independent of irradiation 


the adsorption of hydrocarbons on A1,0,- and aluminum silicate 
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A. V-., Academician, Chernyak, N. Ya. 


TITLE: 


PGRIODICAL: 


ABSTRACT: 
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S0V/20-129-5-22/64 
cout V. G., Kustanovich, I. H., Polak, L. Bee. er opehiyes 


, 


Low-temperature! Radiolysis of Hydrocarbons { 


Doklady Akademii nauk SSSR, 1959, Vol 129, Nr 5, 
pp 1042 - 1045 (USSR) 


The authors investigated the influence exerted by low temper- 
atures and by the phase condition on the yield of various 
products of hydrocarbon radiolysis. The methods of prepara- 

tion and irradiation were described in reference 1. The con- 
position of the radiolysis products was determined by chro- i 
matographic measurement. The concentration of the free radi- 

cals was measured by the instrument type EPR. The spectra 

were taken by the spectrograph type IKS-14 (infrared spectrum) 
and SF-4 (ultraviolet spectrum). Table 1 supplies data con- 
cerning hydrogen and nethanelyielde fron heptane, eyclo- 


hexane,l and isdggtane.|It may be observed therefrom that the 


hydrogen yield drops by about 10-15% with heptane- and cyclo- 
hexane irradiation in the transition from room temperature to 
195°K. A further temperature drop has no noticeable effect 
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(in agreement with Ref 3). The dependence of the H,- and CH,- 
yield; from isooctane on the temperature is pabticulayly : 
striking. On the transition from room temperature to 195 °F 

the Ho-yield drops somewhat, but rises at 77°K. The amount 

of CH, drops markedly with dropping temperature. Atomic hyéro- 
gen affects the formation of Ho-molecules in two ways: 

H+tH —> Hy (1), and H+RH — R°+Hy (2), in which connection it 
reaction 72) requires a certain activation energy. Nonetheless, 
the major part of Hp is bound to develop with reaction (2) 

at 300°K due to the great difference in the concentrations 

of H and RH. Reaction (2) is rendered more difficult at 17°K. 
This would be expected to cause the yield of the Ho part, 
which is formed by way of the radical, to drop by a maximun 
507. In reality, this decrense is 15% only. In the case of iso- 
octane the Hp yield even increases. Two causes may account for 
it: 1)Reaction (2) is not entirely suppressed, because the 
resulting xt: sic H may be “hot, 2) The lower yield of frag- 
ments from the burst of the C-C-bond may partially compensate 
tue resulting lin-yicld. Any increase in the yield of fragment 
radicals ia bound to effect a drop in the molecular hydrogen 
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Low-temperature Radiolysis of Hydrocarbons S0V/20-129-5~22/64 


yield and vice versa. This may be observed particularly well 
on isooctane. Not only the drop of the Ho-yield is compensated 
here but furthermore,this yield is increased at 77°K, where 
the yield of fragment radicals is strongly reduced. Table 2 
shows the yields of individual hydrocarbons from C, to Co» 


which were obtained from heptane by radiolysis at 300, 195, 
and 77°K. It may be seen therefrom that both the light saturated 
-Yadiolysis products and the light unsaturated ones decrease 
somewhat on the transition from room temperature to 195°. , 
Afterwards, their amount drops to 5/9. Table 3 shows the if 
change in composition and amount of the unsaturated products. 
At all mentioned temperatures (dosage w 2-4.1021 ev) trans- 
olefins, aeolefins and vinylidene structures are formed. The 
two olefins may be assumed to be brought on the basis of a 
molecular mechanism, as their formation is independent of 
temperature. The. amount of vinylidene struotures rapidly drops 
with temperature. This. may be explained by s secondary cha- 
racter of their formation. Dienes|\are no doubt radiation-pri- 
mary reaction products (Ref 4). Their yield is multiplied 
Card 3/4 with temperature drop. Figure 2 shows the dependence of the 
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PHASE I BOOK EXPLOITATION sov/5349 
Polak, Lev Solomonovich 


Vv prin 
wrtaclathec Ps tin mates ikh razvitiye 1 primeneniya v fizike 
in Physics) Nose a Filatae a a Their Development and Application 
5900 copies printed, : - 999 Pp. Errata slip inserted, 


Eds,: A, @, Grigor'yan and 8, A, Kamenetskty; Tech, Ed,: WN. A, Tumarkina 
PURPOSE: 
This book should be of interest to graduate students in physics, 


university professors, and scie 
ntist 
Principles in the develoment of modern pigeice, 7 tte Ole of variational 


- limited edition of 3 
hani 


basis of dynamics Scconai: hanics which form the 
ng to Jacobi are e 
bet cane of transformdtien groups, vari fica pis aga 
ral surfaces, and the general theory of differential equations, 


Cond-1/t- 
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Variational Principles in Mechanics (Cont,) SOV/5349 


generalization of the variational principles of classical mechanics$ and 
variational Principles in mechanics and physics, in thermodynamic theory, 


the quantum field theory. Ch VIII, which considers some 

e ° Problems in modern 
theoretical physics,was written Jointly with A, M,. Brodskiy. The author 
thanks the late A, N, Krylov and Vv, K, Frederiks, as well as Yu. A, Krutkov, 


of the History of Natural Selences and Technology), A ve 
e ry large number of 
references (Soviet, French, English, German, Italian, and Latin) are contained 


in the text, 
TABLE OF CONTENTS: 
Preface p) 
Ch. I, Principle of Least Work From Fermat to Lagrange 

1. Fermat's Principle : 
Card-2/7- ; 
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Origin of Bose-Einstein cuantum statistics. Ir ist. nauki i tekh. 
v stran, Vast. no.1:315-329 ‘60. (MIRA 14:8) 
(Guantum statistics) 
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AUTHORS: Topchiyev, A. V., Paushkin, Ya. M., Kurashev, M, Vises 
Polak, L. S.,; Tverskaya, L. 5S, 
———— dee 


TITLE; Polymerization of Cyclo-olefins 


PERIODICAL: Izvestiya Akademii nauk SSSR. Otdeleniye khimicheskikh nauk, 
1960, No. 6, p. 1140 


TEXT: In a short report, the polymerization reactions examined by the 


authors (c olohexene,'| cyclohexadiene-1,3, cyclohexadierm-1,4, 1~-methyl- 
cyclohexadiene-1,4, 1,2-dimethylcyclohexadiene-1,4, 1,4~-dimethylcyclo- 
hexadiene-1,4, and 1,5-dimethylcyclohexadiene-1,4) are characterized, and 
their properties and the possibility of the use of the synthetized polymers 
in various special fields are given. The polymerization of the above 
hydrocarbons was carried out in different solvents, at various temperatures, 
contact times, with eng uae of different catalysts, and under the action 


of (@ - and y-radigtion. | The polymers obtained with organo-metallic 
catalysts Ticl,, and BFS, as well as with p - and y-radiation are listed, 
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TITLE: Semiconductor Properties of Polymer Materials 


PERIODICAL: Zhurnal Vsesoyuznogo Khimicheskogo Obshchestva im. D.I. Mende- 
leyeva, 1960, No. 5, Vol. 5, pp» 507-514 


TEXT: The authors deal with the problems of developing new classes of poly- vA 
mers with certain predetermined electrophysical properties necessary for , 
industry, particularly semiconductivity. These problems have been one of 

the main subjeots of scientific research in the physics and chemistry of 
polymers. An analysis of published works on the conductivity of low-mole- 

cular organic compounds has shown that their semiconductivity properties are 
connected with the 7 -electrons of the conjugated bonds in aliphatio chains 
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or rings. "Metal-likeness" is said to be the result of a collection of the 
 ~electrons in a conjugated system, and from this stand-point the polymer 
macromolecules with conjugated double bonds are of particular interest in 
the production of materials having special electrophysical properties, in- 
cluding that of semiconductivity. A list of available data is presented 
on ordinary semiconductors comparing them to the structures and chemical 
features of polymers. femicondugtors are characterized by the electrocon- 
ductivity values of 10°°-10 ohm -cm , increasing with an increage in, tem- 
perature, and a concentration of the chgrge carriers of about 10 10 


electrons or electronic "holes" in a cm’. It is pointed out that deviations 
from stoichiometry or any irregularity of the chain of the macromolecules' 
main valencies can have the same effect as admixtures in polymers on their 
semiconductivity, properties. The distance between neighboring energy levels 
being about 10 ev, the sum total of these is regarded as a compact band 
about 1 ev wide and the energy value of the electron can be anywhere within 
this range. This band of energy states is called a zone. For all solid 


Card 2/18 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341710019-4" 


CIA-RDP86-00513R001341710019-4 


weeTee A565 ES GT EEE 


"APPROVED FOR RELEASE: 06/15/2000 


2061h 


8/063/60/005/005/003/021 
Semiconductor Properties of Polymer Materials 4051/4029 


bodies, i.e., metals, semiconductors and dielectrics, the lower zone of 
electronic levels is the wide, so-called valency zone of the electrons 
fastened to certain atoms. A difference is noted between the listed three 
types of solid bodies when there is a shift to a higher energy level. Semi- 
conductors having no additional levels in the forbidden zone are called 
semiconductors with self-conductivity. In the presence of an electrical 
field the free electrons and "holes" are the charge carriers. It is pointed 
out that real bodies always contain admixtures, creating admixture levels in 
the forbidden zone of the semiconductor located either closer to the upper 
or lower zone, in both cases causing the occurrence of additional admixture 
conductivity. The admixtures are called donor type in the first case and 
acceptor type in the second. It is assumed that any irregularity of the ma- 
cromolecules usually creates acceptor admixtures. The mobility of the 
charge carriers is said to depend on the temperature and concentration of 
the admixtures and to decrease with an increase in the temperature and 
amount of admixture. Special interest is shown in the semiconductor type 
discovered by de Boer (Ref. 3), where part of the atoms of the lattice is re- 
placed by atoms with almost the same size but a difference in valency. Tne 
method by which they are produced was developed for oxide semiconductors, 
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and consists in adding metals to the sample having a valency differing by a 
unit of 1 from the valency of the main metal. It is thought possible to 
form new synthetic polymers having semiconductor properties by a similar méh- 
od of introducing metals into the chain of the macromolecule. Ordinary 
polymers have a certain amount of electroconductivity (Ref, 4,5), which de- 
pends on the temperature, and is expressed by @ ~exp — eT? where E is a 
certain activation energy, T the absolute temperature, k Sl idtemannls con- 
stant. From this relationship the authors have attempted to solve the 
problem of establishing the connection between the polymer's structure and 
its electrophysical or electroconductivity properties. In solving this 
problem they based their analysis on the known aspects of the electroconduc- 
tivity of low-molecular (including organic) compounds. This was followed 
by the determination of the characteristic features of the polymer struc- 
ture. The problem of electroconductivity in organic polymers was divided 
into two parts: 1) the movement of electrons in the macromolecule, 2) trans- 
fer of electrons (or holes) from molecule to molecule. In the first part, 
an isolated linear macromolecule with the same bonds is analyzed: 
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the electrical field formed by the electrons and nuclei of this type of sys- 
tem is not known, but the field changes periodically in space, and its peri- 
od is determined by the periodicity of the molecular chain structure. An 
electron is theoretically placed into this field and its movement is regard- 
ed through the Schroedinger equation for an electron in a pericdic field, 
the solution of which in this case is said to be the wave functions accord- 


ing to Block (Ref, 6): Y = ts ei h-x where £, (x) is a function depending 
on the wave number "3 and 1s “periodic relativé to x3; the magnitude of the 
period is determined’ by the structure of the molecule: by the length of the 
interatomic bonds, etc. This solution causes a zonal structure (Ref. 4,5). 
In calculating these fields the authors state that the theory of disturbance 
of quantum mechanics is used analyzing two extreme cases: a) a strong bond, 
b) a weak bond. It is pointed out that a real macromolecule can have con- 
ductivity if there are electrons in it whith sufficient probability of shift 
under the effect of an external electrical field with its component along 
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the molecular chain. The authors draw the conclusion that the probable nec- 
essary condition for the existence of electroconductivity in a macromole- 
cule is the presence of multiple, particularly double bonds. It is con- 
Sidered advantageous to have a maximum number of multiple bonds, which can 
be accomplished in linear molecules and organic rings by alternating the 
single and double bonds (polyconjugation). The presence of a maximum number 
of multiple conjugated bonds in the macromolecule with a comparatively weak 
bond of the electrons to the atoms would facilitate the increase in electro- 
conductivity. It is considered expedient to introduce atoms with a rela- 
tively weak bond of the electrons on the outer orbits, in order to decrease 
the width of the forbidden zone. The conductivity is further dependent on 
the migration of the double bonds and thus it is also expedient to increase 
the number of possible migrations of this kind, forming comple cyclic struc- 
tures of conjugated bonds; (e.g., phthalocyanine and the metal compound type). 
In a molecule having quasi-free electrons the possibility of electronic and 
hole-type conductivity is present. The authors attempt to give a rough eva- 
luation of the cases: Thus in the case of a double bond the 7 -electrons 
are less firmly attached to the corresponding atoms or group of atoms than 
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the sg -electrons and more mobile, and thanks to the quantum tunnel effect - 
can overcome the barrier U(r) and mov, to a neighboring bond with a proba- 
bility p (relative toa unit of time) 


tpat exp {- + J ES) U(r) — € jar} (A), where Tis the life-span of 
r 


the electron on a sepdrate bond, -h- = 2r,' L is the width of the potential 
ed 


depression, where the electrons are loca » mis the electron mass, V is 
its velocity, & is the kinetic energy. The complex function U(r) is replac- 
ed for simplicity by a rectangular potential barrier (Fig. 1), then L is de- 
termined by the length of the double bond C=C, U. is determined by the di- 
mensions of the atom C, U_-€ by the potential energy of the most weakly 
bonded electron. Then equation (A) becomes: 


Y we exp {- =f L, 73a, Ey At L = 2-1078, Uj-€= 10 ev = 107° cm/sec, M 


we obtain VT = 10719 sec, Thus during the time of the electron being locat- 
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8 uX 
ed on one bond about 40719 it shifts over at a rate of Vege = a 2 10! om/ 
sec. The given formulas show that due to the strong dependence Sr tT on U 
and U axe -€, the electrons of the internal orbits forming the polymer mole- 
cule, ‘which have a greater. bond energy, will be almost completely local- 
ized and will not be able to participate in the electroconductivity of the 
macromolecule. It is stressed that the problem of the transfer of the charge 
carriers (electrons and holes) from molecule to molecule is a difficult one. 
It is assumed that the mobility of the charge carriers can be mainly deter- 
mined by the probability of the tunnel gap through the intramolecular bar- 
rier and that high temperatures are necessary so that the electrons can over- 
come these gaps between the macromolecules. The electroconductivity of the 
polymer semiconductor will depend only on the concentration of the charge 
carriers in the first approximation (at a given structure of the polymer). 
The importance of the intramolecular transfers is stressed on the example of 
the benzene molecule, which is an excellent conductor, but liquid benzene 
(a group of these molecules) is an excellent insulator. The actual potential 
barrier. between the macromolecules depends on these conditions, i.e., on the 
distance between the macromolecules and their number in a unit volume. The 


‘ 
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chemical bonds between the molecules and their space orientation will also 
become relevant factors in future. The optimum conditions for the formation 
and movement of charge carriers in the macromolecule is partly determined by 
the formation of the polymer molecule with polyconjugated and aromatic rings 
in the chain, but the latter do not solve completely the problems of easing 
the intramolecular barrier for them. Further mention is made of the signi- 
ficant effect of orientation on the electroconductivity of the polymer. The 
orientation of the polymer molecule also causes severe anisotropy of its prop- 
erties along and across the axis of orientation. As regards the electrocon- 
ductivity, it is assumed thatti:c orientation can lead to two resuits: an increase 
in the number of charge carriers passing in a unit of time through a certain 
transverse cross-section of the polymer semiconductor, and the cccurrence of 
severe anisotropy of the conductivity. In a polymer with regularly-built 
chains the conductivity is present only in the chain molecules. I+ is sug- 
gested that the conducting elements can be simply arranged parallel to each 
other, and thus create a system with good conductivity along the orienta- xX 
tion axis and a slight conductivity in the perpendicular direction. The most 
expedient conditions are a high degree of regularity and few transverse bonds, 
since the latter would form the most perfected orientation of the polymer 
bry This type of polymer system should have the best conductivity along 
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the orientation axis and the highest anisotropy of the conductivity. The au- 
thors discuss the paramagnetic properties of semiconductors, particularly oc- 
curring in their spectra of electronic paramagnetic resonance (EPR). Since 
the integral EPR spectrum is connected with the number of electrons present 
having non-paired Spins in the investigated system, it is assumed that the 

TW -cloud is characterized by a certain non-pairing. The number of particles 
with non-paired spins corresponding to the narrow signal in the EPR spectrum 
of the polymer is about 1018-1019 in one cm?. But these cannot be consider- 
ed charge carriers in polymers with semiconductor properties for the follow- 
ing reason: the electroconductivity increases with the temperature and the con- 
centration of these particles determined by the area of the narrow line 
mentioned in the EPR spectrum drops. It is assumed that the second wide sig- 
nal might be connected with the electroconductivity. The EPR spectrum is 
considered a property of the modecule and not of the polymer on the whole. 
The signal in the EPR spectrum indicates the fulfillment of an important, al- 
though not the only, condition for the polymer (especially synthesized or 


ne 


processed), to possess semiconductor properties. The presence of a system of 


conjugated double bonds is considered important but not adequate for the for- 
mation of a polymer material, which would completely be conducting, particu- 
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larly semiconducting. The authors claim that it is 
mers with a system of conjugated bonds in the main c 
transformation of the macromolec 

2) by special construction (synt 

conjugated bonds, 


It is assumed that in 
acrylonitrile undergoes chemical changes 
mer, the macromolecules of which consist The given reac- 
tion schemes show that in this type of polymer semiconductivity properties 
can be expected. This corresponds to the theory developed by Semenov (Ref, 7) 
in analyzing the EPR spectra of certain polymer molecules, especially that 
of polyaminoquinone., When elevating the temperature of processing the poly- 
acrylonitrile, the narrow signal of the EPR mentioned above increases (Fig. 3) 
aimostly linearly in the temperature range of 325-600°C. Similar data were 
previously obtained in the thermal processing of polyvinylchloride (Ref. 10). 
The authors feel partially justified in assuming that in order to produce i 
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satisfactory semiconductor pr 

of the polymer chains is need 

forms such regular chains, 

means for increasing the re of polymers amongst 
other possibilities. The authors specify that at the present time several 
new polymer materials, the macromolecules of which have a system of conju- 
gated double bonds, have been produced both in the USSR and abroad. These 
polymers have interesting magnetic properties, Ir this connection the work 


of Berlin (Ref, 15) is noted in the synthesis of wOlyaminoquinones. In the 

interaction of chlor were obtained of the given 

structure, . e that in this case there 
but also bonds of the intrachain 


ing and impairment of the solub- 


gnetic susceptibility, 
and G6 about 1072 ohm=!ecm-1 at 20°C, 
the products synthesized by the authors 
phthalic anhydride with n-phenylenediamine and hydroquinone. The latter are 
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characterized by an electroconductivity of 7-107 ohm? .cn™! with an activa- 

tion energy of about 0:6 ev. Roginskiy (Ref. 18) mentioned the interesting 
possibilities of using the semiconducting properties of certain organic poly- 
mers as heterogenic catalysts. Semenev (Ref. 20) studied this matter further. 

In conclusion the authors point out that the future profound investigation 

of the properties of polymer materials with a system of conjugated bonds, es- i 
pecially those with obvious semiconducting properties, will lead to new pos- ne 
Sibilities of creating heterogeneous catalysts with a high selectivity. 

There are 2 figures, 1 table, 5 structural formulee, 1 diagram, 3 equations 

and 21 references: 14 are Soviet, 6 English, 1 Belgian. , 
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ae 


TITLE: Kinetic Equations of Radiochemical Monomolecular Reactions 
not Taking a Chainlike Course 


pp. 361-364 


PERIODICAL: Doklady Akademii nauk SSSR, 1960, Vol. 135, No. 2, ye 


— 


TEXT: In the introduction, the authors note that for many reactions, which 
are of importance in practice, such as inhibited radiolysis of hydrocarbons, 
radiolysis at large integral doses, neither general nor special kinetic 
equations exist. Therefore, they set themselves the task of deriving 
equations for various not chain-like monomolecular radiochemical processes 
of a substance X. They assume that X has two kinds of excited states, 

X04) and X(o)s and an arbitrary number m of modes of decomposition. The 


authors studied: A) the range of small integral doses (consumption of X 
and inhibiting action of the final products are negligibly small). The 
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Chainlike Course 

following is written down: 1) XmpX* excitation by radiation: W, = K,I (1) 


(I - differential doserate in ev/om?. sec). 2) X*—»x (4 hy), dissipation 
and radiation: Wy = K, [X*] (2). 3) x¥* —sproducts of decomposition (m - 


m 
modes of decomposition or isomerization): Ws = 22, [x*] (3). For two ae 
iz3 


excited states one finds: W, = aE 4) 3 (4)5/8(4y0#% 45) + Koy 1(2)3/K a2 
+ E(5)3)| (7). B) The kinetics of the radiochemical reaction with 
small inhibitory admixtures which act as "catchers" and thus as protectors. 
4) X¥ + B—>x 4 BF (B = inhibitor): Wy = x, [x*]B)"/2 (9)" n€3 is an 
integer. C) Radiochemical processes at the mean integral dose and with an 


accumulation of excitation acceptors A in the reaction products. On the 
assumption that Ais formed from Xf) and inhibits the decomposition of 


x ee ae x ; ; ; 
X¢4)s one obtains: Ways = X(o)5[¥to)|> afa] /dt (10), and in consideration 
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of the process 5): x7 + Aaa + X, W, becomes equal to 
(1) 


W, = 1[x] Kia) + /(K 4) + X, [a]/3) (16). D) The kinetics of radio- 


chemical reactions inhibited by small admixtures of a substance, the 


protective effect of which is based upon its consumption: X04) + Dx + 1K, 


An equation analogous to equation (16) is obtained in which [a] is 
substituted by [D - Whereas |Al increased with an increase in the dose, 
D| decreases in the course of irradiation. For the casein which the 


decomposition probability for D* is not equal to one:7)D—>D; ¥ = x, [>*] 
and 8) Wy = K,[D4} the value of K, is influenced by the ratio K,/K, a 


without the form of the equation being changed. E) Kinetics of the 
monomolecular radiochemical reaction with an addition of the substance X 
to a medium M which transfers the radiation energy to X. Additional 


p *, = x . — *], 
processes occur: 9) Mw—M 3 Wo = Kol, 10) M —>M; Wo = K, Lu" ; 
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VPM" $ Xs 8 y= es [fa], und and optaive, 


: n/3 nf3 
Ww, > X,([x*] - K,x,1[x]/(K, + Ky) + KKK, Tf] /[(%, + K,)(K, 9K, , [x] ) 
(22). For Ky = 0, n = 3, this equation is identical with that derived by 


V. As Krongauz and Kh. 5S. Bagdasar'yan for the radiolysis of benzoyl 
Peroxide in benzene (Ref, 3). As the relations set up by the authors are ~ 
valid for all principal kinds of monomolecular, not chain-like 

radiochemical processes, special experiments may be carried out to study 

the kinetic Parameters. There are 3 references: 1 Soviet and 2 US, 


ASSOCIATION: Institut neftekhimicheskogo Sinteza Akademii nauk SSSR 


(Institute of Petrochemical Synthesis of the Academy of 
Sciences USSR) 


PRESENTED: - June 3, 1960 by A. vy. Topchiyev, Academician 


SUBMITTED; June 3, 1960 
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TITLE: Effect of gamma radiation on oxide catalysts and on systems 
consisting of 4 catalyst and adsorbed hydrocarbon 


SOURCE: Tashkentskaya konferentsiya po mirnomy igpol’zovaniyu 
atomnoy energil- Tashkent, 1959> Trudy. Vo le Tashkent, 
4961, 191-192 


TEXT; The authors studied the epr spectra of a.series of catalysts } 
pefore and after irradiation with ~1.25-Mev Co O y-quanta- They iX 
attempted to find out whether carriers of unpaired-electrons exist in the 
polycrystalline samples. They also studied the interaction between 

hydrocarbon (and/or the radiolysis product) and the catalyst during 

adsorption. For this purpose they used aluminum oxide, aluminum silicate 
cracking catalyst, potassiun oxide-promoted chromo-alumina catalyst two 
molybdeno-alumina catalysts; molybdenum a@isulfide and cobalto-molybdeno 

alumina catalysts. None of ‘the catalysts except Cr,03A150z released a 
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Signal in the epr spectrum prior to irradiation. The sensitivity of the 
instrument was approximately 10! unpaired spins in the working volume of 

the ampoule. after irradiation at 20°C all catalysts with aluminum x 
Oxide content released a distinct signal, Its position and width l 
correspond to that of the aluminum oxide Signal, A sufficient amount of 


adsorbed water is probably the reason of the activation of Al 40, catalysta 


due to irradiation. The adsorption of hydrocarbons (n-heptane, n-heptene- 
1, cyclohexane and benzene) at 20°C does not change the resonance spectra. 
At =196°% heptane adsorption on molybdenum sulfide caused two high peaks 
in the resonance spectrum at both sides of &-2.0033. At -196°C this 
phenomenon was observed in all hydrocarbons. Irradiation of a syaten 
consisting of a catalyst and adsorbed hydrocarbon not only release the 
aluminum oxide signal but also a more intense signal with g<2. Thig 
indicates an electronics interaction between the hydrocarbons that had been 
subject to radiolysis in adsorbed state and the surface of the mentioned 
Catalysts which contained metal oxides of variable valence. There is 

1 non-Soviet reference. The reference to the English-language publication 
reads as follows: J. Phys. Chen., 63, 500, 1959. 


ASSOCIATION : Institut neftekhimicheskogo sinteza AN SSSR (Institute of 
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AUTHORS: ° Topchiyev, A. V., Polak,-L.S., Chernyak, N. Ya., 
Glushnev, V. Ye., Glazunov, P. Ya., Vereshchinskiy, I. V., 
Syrkus, N. P., Breger, A- Kh., Vaynshteyny “B . I. 
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of 


TITLE: Radiation-heat cracking of hydrocarbons *:" 


PERIODICAL: Referativnyy zhurnal. Khimiya, no. 9, 1962, 74 - 75, 
abstract 9B513 (Sb. "Radioakt. izotopy ivpgdern. izlucheniya®™ 
v nar. kh-ve SSSR. v. I". M., Gostoptekhizdat, 1961, 206-210) 


TEXT: The low overall yield of radiolysis products from hydrocarbons at-- 
room temperature points to the absence of a chain reaction at that tem-. 
perature. To examine tne possibilities of a chain reaction in radiation> . 


cracking, n-heptane was irradiated by 0°? Y-rays at high temperatures. ° e 
The samples were irradiated in 15 ml bulbs made of molybdenum glass with 

a wall thickness of .1 mm. The amount of liquid heptane was 0.25 ml and 
the pressure in the ampoules on vaporization 2.5 7/273 atm. To prevent 
local preheating of the walls,the bulb was rotated twice a second. The 
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“padiation dose output calculated on 1 ml of liquid n-heptane was 2-19! 
Mev/sec. It is shown that radiation-heat cracking of n-heptane occurs at 
‘considerably lower temperatures than purely thermal cracking which needs 

a temperature of ~500°C. ‘The yield of liquid unsaturated hydrocarbons 

from radiation-héat cracking increases from 1.8 at room temperature to 

340 at 450°C. The total radiation-chemical yield of low molecular hydro- XK 


carbons is 2000 at 400°C, being therefore 103 times as great compared with 


the radiation-chemical yield of the same products at 200°C. By combining 
tne radiation effect with temperature it is possible to obtain products 
which offer industrial interest at levels of yield which would be 
acceptable in practice. Possible sources of radiation. for radiation-heat 
cracking are considered.’ [Abstracter's note: Complete translation. | 
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AUTHORS : P 
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investigating the spectrum of aispersed gamma~ 
+ion in conformity with the solution of certain geo- 


physical problems 


TITLE: 


PERIODICAL: Referativnyy ghurnels geofizikear nO: 41, 1961s 34-35¢ 
abstract 444306 (Geologiy® 4 geofizikas NO By 1961. 


aii - 119) 


TEXT: Experiments are 
dispersed y-radiations these were carried © tw 
sibilities ° 
Goe0 and cs! r a 
with a erysta s y-29 ( FEU-29) photomul' 
q4ndicator> A 400-channel analy of the nRadu~ 
radiation were 


ce 
a distance of 7 cm from each other: i 
was ascertained in plexiglass: | 


na lead shield at 
tial of the investigation 
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the investigation, The recording of the maximum of the equidibrium io 


8p 
the integral rate of counting is recommended when working with 9 “= 


thod to Changes in the rock density. It is shown that the presence 


the sharp change in the Spectrum of the dispersed Y-Yradiation, ang a 
that the method's sensitivity to the content of the heavy element 
in the K-- jump region ig higher compared with the integral. In the 
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AUTHORS 3 Topchiyev, A.V., Lavrovskiy, K.P., Polak, L.S., 
Brodskiy, A.M., and Kolbanovskiy, Yu.A. ; 


TITLE: Investigation into the radiation chemistry of 
petroleum hydrocarbons and the application of nuclear 
irradiation in the petroleum refining industry and 
petrochemical synthesis 


SOURCE 3 International Petroleum Congress. 5th, New York, 1959 
{Doklady] t. 3: Pererabotka nefti i gaza. 
Neftekhimiya. Moscow, Gostoptekhizdat, 1961, 345-354. 


TEXT 3 Liquid alkanes, mainly n-heptane, were subjected to 
X-ray radiolysis, It was found that at room temperature the amount 
of hydrogen, molecular weight and refractive index of the liquid 
phase increase linearly with the irradiation. The amount of 
methane increases depending on the proportion of CH3z groups in the 
molecule, UV spectra indicate the formation of polymers with 
conjugated double bonds, The number of such bonds increases with 
the number of CHy groups in the alkane molecules, It was shown 
that the weight percent of the heavy residue increases 
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proportionally with the increasing doses of radiation, The 
molecular weight of the residue ranges from 175 to 218 and 
specific gravity 0.76 to 0.80 g/cm). The radiolysis ef n-heptane 
at -196 °C (in liquid nitrogen) gave products containing a marked 
proportion of free radicals as demonstrated by the examination of 
their paramagnetic spectra. At this low temperature free atoms 
of hydrogen are present for a considerable time, whish cpens new 
perspectives before petrochemical industry. The yield of ths 
products of the recombination of C7H15 radicals at the low 
temperatures (giving various isomers of tetradecane) is halved 
compared with the yield obtained at 20 °C. The yield of the 
products obtainable by monomolecular reactions as well as the 
probability of transmission of the activation energy to cther 
molesules decreases with temperature. In the tase of catone 

UV absorption on irradiation at ~79° and-196 °C is 4 times higher 
than that of catone treated at room temperature which indicate? 4 
rapid increase in the formation of dienes, The formation of 
polymers is slower, For the small doses of radiation a direct 
proportionality between the yields of gases and time of 
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irradiation was observed. The addition of dibenzylsulphide to the 
alkanes prevented their radiolysis to a large extent. In the 
gaseous products of the radiolysis of the solution there is no HoS: 
which suggests that a transmission of astivation takes place, 

It was found that an important role during the irradiation of the 
alkanes is played by the process of direct rupture of carbon-~ 
carbon bond leading to the formation of alkyl radicals and final 
products (odd- and even-numbered carbon hydrocarbons). A study of 
the radiation and thermal stability of aromatic hydrocarbons was 
conducted by subjecting them to nuclear reactor irradiation at high 
temperatures. At the same time the thermal stability was X 


Investigation into the radiation ... 


controlled at 400 °C. It was shown that the thermal stability at 


400 °C and radiation stability at 330 °C and irradiation dose of 
1500 microrads are approximately the same, The introduction of 
methyl groups into the aromatic system leads to o marked docroase 
in the radiation stability. An increase of irradiation temperature 
from 220 to 330 °C accelerates the decomposition. 
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There are 6 figures, 5 tables and 7 references; 5 Soviet-bloc 

and 2 non-Soviet~bloc, The English language references read as 

follows 3 

Ref.6: G.A. Freund, Nucleon, v.14, no.8, 62, 1956; 
L.W. Fromm, K. Anderson, Nucl, Sci. Eng., 2{t}. 160, 1956: 
Colichman, E.L., Fish, R.F. Nucleon. v.15, no.2, 72, 1957: 
E,L. Colichman, R.H. Gercke. Nucleon, v.14, nov?, 50, 1956. 


R.O. Bolt, S.G, Caroll, Proceedings of the International 
Conference on Peaceful Uses of Atomic Energy, Geneva, Yo7s 
8-20, 1955. United Nations, >. 550. N.Y., 1956. 
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. AUTHORS: Berezkin, V. G. and Polak L. S. 


. QIPLE: Chromatography of C.-C Hydrocarbons Over the 
Surface Active Substance on-7 (OP-7) 
PERIODICAL: Khimiya 4 tekhnologiya topliv i masel, 1961, No. 4, 
pak pp. 14-18 
EXT: _ The effectiveness of OP-7 as a stationary liquid 
‘phase in chromatography of hydrocarbons has been studied experimen- 
xtally- The structure of OP-7 is: o« H,CH1,0)n—-CH,CH,OH 
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Chromatography of Co-Cy Hydrocarbons Over the Surface Active 


_ Substance OP-7 


OP-7 was selected because it is a readily available compound and, 
being surface active, should possess the chromatographic separation 
advantages of detergents, without the disadvantage of being ionic 
and hence requiring hermetically dry conditions. Ris an alkyl 
group containing 9-10 carbon atoms, and n is about 6-7. The 
functional groups of each molecule include ethers, alcohols, and 
hydrocarbons, and should therefore confer great selectivity on 
separation of organic materials. The chromatograph was of the 
usual type, with diatomaceous earth as the inert phase, and a 
thermal conductivity detector coupled to a 10 mV 2.5 second resp- 
onse time recorder. The volume of the probe chamber was 0.5 mm, 
and the minimum quantity of material which could be analyzed was 
1.1072 ml, using helium as carrier gas. Fora 10-15 component 
mixture 0.2 to 0.5 ml gas would be preferable for high sensitivity. 
The chamber could be heated to 150°C. A complete analysis lasted 
no longer than 40 minutes. The optimum gas velocity to give the 
greatest number of theoretical plates was determined to be 2.4 
mi/sec. Residence times varied from 0.06 sec (Cy) to 10.02 sec. 
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Chromatography of C.-C, Hydrocarbons Over the Surface Active 
Substance OP-7 


(l-pentane) over the C, to C, range. CO, mixtures are completely 
resolved. OC, and Cy afe resolved with the exception of 2,3- 
dimethylbutate , and‘2-methylpentane. C, and C, are resolved 
completely, but C, requires passing thrdugh a tubsequent column 
containing silver“nitrate solution on diatomaceous earth in the 
ratio 2:10. Using this technique, the separating efficiencies of 
other liquids could be compared, and n-hexatriacontane and 
benzyldiphenyl were tried. An activity coefficient Yo 1 was 
defined as: P as 

p ees 


Ya,1 A> Pp 


where o2 1 was the degree of separation and P's are partial 
870 


pressur f the substances being separated. On this ranking, 
separation of paraffin isomers was ranked as best for n-hexatria-— 
contane(y5 1? 0.95-0.91), then benzyldiphenyl (Y5 1? 0.69-0.68) , 


and OP-7 (¥5 1? 0.59-0.54). There are 2 tables, 3 figures and 
b] 
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Chromatography of C.-C, Hydrocarbons Over the Surface Active 
Substance OP-7 
16 references: 8 Soviet and 8 non-Soviet. 


ASSOCIATION: In-t neftekhimicheskogo sinteza AN SSSR 
(Institute of Petrochemical Synthesis AS USSR) 
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POLAK, L.S.3 FILIPPOV, YeoM.; KUZNETSOV, G.A. 


Effect of hidden contacts and Lateretiows on research by gamma- 
ray scattering. Geol.i geofiz. noe5362—87 '61. (MIRA 14:6) 


1. Institut geologii i geofiziki Sibirskogo otdeleniya AN SSSR, 
Novosibirsk i Institut neftekhimicheskogo sinteza AN SSSR, Moskva. 
(Rocks—Analysis) (Gamma rays—Industrial applications) 
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AUTHOR§: Polak, LeSes and Rapoport, M.Be 


TITLE: “Phe relation of the velocity of elastic Longitudinal 
waves to certain physical properties of sedimentary 
rocks 


PERIODICAL: Referativnyy gnurnal » Geofizika, nO» 11, 1961, 6; ~ 
abstract 41455 (V sbe prikl. geofizika, noe 295 Mes 
1961, 12 - 49) 


TEXT: described for studying the velocities of 
Jongitudinal j f sedimentary rocks for boreholes 


on the South , y the ultra- 
easure- 


he presence 
she porositys density, 
the study of the influence of dampn 
dstone specimens lead to new conclusions« T 
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: SHLIKHTER, E.B, , anager ; 


Radiolysis of alkanes adsorbed on semiconductor catalysts. 
Neftekhimiia 1 no.1:105-116 Ja-F '61. (MIRA 15:2) 


1. Institut neftekhimicheskogo sinteza AN SSSR. 
(Paraffins) (Radiation) (Catalysts) 
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/1, 1210 
AUTHORS Polak, L.So. Chernyak, N.Yae, Shakhray, VoAc, 


Shcherbakova , A.S.o 


TITLE: y-radiolysis of n-hexane in the presence of small 
admixtures of benzene 


PERIODICAL: Neftekhimiya, V-1, no.5, 1961, 695-699 


TEXT: The authors investigated the composition of the main 
products of radiolysis of hexane in the liquid phase at 20°C in 
the presence of small additions of benzene. Great care was taken. 
to purify the hexane before radiolysis. It was washed with oleum, 
alkaline solut jed with CaClo, passed through 
silica gel and f cryoscopi grade 4 
and thiophane free. e in hexane 107% to 

10-1 mole/litre) were P Before sealing, 
air was removed from the solut eated freezing to -196°C 
and melting in high vac 3 ) After sealing, all 
ampules were irradiated simu rays for 80h using 
Coe? Radiation dosage was 4 1 It is shown 


that yields of products resul e of C-H bonds, 
Card 1/3 


APPROVED FOR 
RELEASE: 06/15/2000 CIA-RDP86-00513R0013417100 
19-4" 


"APPROVED FOR 
ee pisbaemecece 15/2000 CIA-RDP86-0051 
Rena eames —— -00513R001341710 
019-4 


33590 
g/2047/61/001/005/008/00° 


y-radiolysis of n-hexane -+°° £075/E484 
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o further changes jn the yields occur f 
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the radiation i 
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directly from excited e 
transmitted to vibratio 
chemical reactions, 
species does not depen 
inhibitors, Consequently the composition of stable radiolysis 


Products har dl y changes, Acknowledgments are expressed 
to N.M.Rytova for her assistance, There are 2 figures, 2 tables 
and 12 references: 5 Soviet-bloc and 7 non-Soviet-bloc, 


follows: Ref.4: F.H.Krenz. 
Ref.5: M. Burton, S, Lipsky, M.P,Reddy. J, Chem, Phys., v.26, 1957, 
1337; Ref.6: G. Freeman, J, Chem. Phys., v.33, 1960, 71; 
Ref.7: D.R.Kalkwarf, Nucleonics, v.18, no.5, 1960, 76, 
ASSOCIATION: Institut neftekhimicheskogo sinteza AN SSSR 

(Institute of Petrochemical Synthesis AS USSR) 
SUBMITTED: September 5, 1961 
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AUTHORS: Belikova, N.A., Berezkin, V.G.. Polak. L.S. 
+ ota eS 


TITLE: Investigation of the recombination products of aikyl 
radicals in the liquid phase radiolysis of n-hexane 
PERIODICAL: Neftekhimiya, v1, no.6, 1961, 828.835 


TEXT : The authors investigated the composition of dimerj- 

products formed on Yrradiolysis of pure liquid n-hexane, with and 
n of butylene, at +20 and ~77°C. Five isomers 
ynthetized (four of them for the first time) 


ation standards in the analysis of the products 
mn combination of llowing radicals: 
CH3(CHo) 4CHo; Ro 3 CH3(CH2) aCHCHDCH3. 
It was found that a f irradiation 


fraction, 

was a sharp 

saturated Cig hydrocarbo ~ Clo fraction, 
This effect was explained by the occurrence of the following 
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Investigation of the recombination 


reactions ; 
Take + H—» Cutty (1) 
CyHy + Cet) — C, gH (2) 


radicals, It was shown that concentrations of Ro and R at 
+20°C is about 3.5 times that of Ry and that the SONncentration 


less than that of products Ri + Ro and R1 + Rz at 20%¢ and 

8 times less at al ar i Oo whilst the calculated concentration of R 
was 3.5 and 2 times less than the foncentrations of Ra and Rs = 
respectively, By changing the temperature from +20 15 77°C. the 

yield of isomers formed from the secondary radicals f21] by 

2.2 to 2,4 times and the yield of "primarytt Products almos: did 

not change, There: are 5 tab 
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1. , 
Institut nettertinicheskogo Sinteza AN SSSR 
Silane) (Polymerization) ' 
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(MIRA 14:3) 
1. Institut neftekhimicheskogo sinteza AN SSSR, 
(Hydrocarbons—Analysis) — 


(Chromatographic analysis) 


APPROVED FOR RELEASE: 06/15/2000 CIA-RDP86-00513R001341710019-4" 


"APPROVED FOR 


CaP asat 


Suet ete 


RETEDSE: 06/15/2000 CIA-RDP86-00513R001341710019-4 


5 /020/61/136/001/032/037 


B004 /BOSE 
AUTHORS: Kolbanovskiy, Yu. A., Polak, L. 5., and Shlikhter, E. B. 
TITLE: Gamma Radiolysis of n-Heptane Adsorbed on Oxide Catalysts 


PERICDICAL: | Doklady Akademii nauk SSSR, 1961, Vol. 136, No.1, pp-147-150 


TEXT: The purpose of the present work was investigation of the particular 
features of radiolysis of adsorbed n-alkanes with n-heptane whose homo- 
geneous radiolysis had already been thoroughly investigated (Refs. 1 - 3). 
Gamma rediolysis the method of which had already been described (Refs. 6, 
7) was performed by means of the following catalysts. I: Pure A1,0;3 


II: aluminum-chromiun catalyst, promoted with potassium oxide, 90 4 £1,035 


8 % Cri055 2% K,0; III: aluminum-molybdenum catalyst, 87 I A1,03, 


oo 


10 % MoO, 3% basic sulfates; IV: cobalt-aluminum-molybdenum catalyst, 
719 9. A1,03, 15.5 % M003, 5.5 % CoO. Radiolysis at catalyst II was 


investigated in the case of rare surface occupation (@ € 1) as well as in 
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the case of adsorption of several molecular layers. The other catalysts 
were investigated with monomolecular surface coating (0-= 1). Temperature 
during the experiment was about 10°C in which case heptane adsorption is 
reversible and chemosorption does not occur. Fig. 1 shows for catalyst 

Ti the increase AP in gas pressure with respect to 1 ¢g heptane as depending 
on f, which stands for the ratio of the electron fractions catalyst/heptane. 
The break in the curve corresponds to the appearance of monomolecular 
coating; this permits to determine the specific surface of catalysts by 
means of this curve. If for homogeneous radiolysis AP is set equal to unity 
then the following values of Pot resulted for the catalysts. Catalyst I: 


12.7; catalyst II: 2.0; catalyst III: 1.73 catalyst IV: 3.6. The linear 
dependence of AP on f in the case of monomolecular covering proves that 
energy transfer takes place only in the monomolecular layer. Rate of 
radiolysis for the layers above is equal to the rate of the homogeneous 
process. From a paper of the authors (Ref. 6) on epr spectra of catalyst 
systems it is concluded that the most active catalyst is the one whose 

epr spectrum during irradiation in the presence of the hydrocarbon changes 
the least with respect to the spectrum of the irradiated pure catalyst. 
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The AP = f(t) curve taken by an 37-09 (EPP-09) recorder is not linear in 
its first section which is attributed to impurities. The latter also are 
assumed to be responsible that previously irradiated catalysts were con- 
siderably less active. The probability of energy transfer from the catalyst 
to adsorbed substance is estimated on the basis of the following processes. 
1) Xag x (direct absorption of radiation by adsorbed substence); 


2) X°—>X (deactivation processes, except chemical reactions); 3) X°—>pro- 
ducts of chemical reactions; 4) catalyst*—~ycatalyst’; 5) catalyst’—5 cata- 
lyst; 6) catalyst’ + Xas catalyst + Xo as’ The rates of these processes 


are: W, = ki 10; W, = Ky [X'] 5 Ws = k,[X"]s We k'T; We = ke [D]3 


1 4 


= k,[{D]9- [D] denotes the concentration of elementary excitations in 


the solid, I - radiative intensity. The following is deduced: 
Ws = k,10/(k, + ks) Lk} + kk / (x. + k,0)] and for homogeneous radiolysis: 
We = kjk, 1/(k, + k,).-In the case of @ = 1, 3/15 = 14 1/(€K,/k,)(ke/ke + it 


holds, where © stands for the ratio of absorbed radiation energy per 1 cm 
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heptane and catalyst. W/Ms was determined experimentally; & was calculated 
according to Ref. 12, kj /k,=1. From these data the authors estimated the 
probability Z of total energy transfer: % = Ke / (xe, + ke). The values of 2 


for the respective Catalysts are: I: 0.41, IT: 0.032, III: 0.026, a 
IV: 0.073. L. V. Pisarzhevskiy and A. I. Kitaygorodskiy are menticned in 
the paper. The authors thank V. V. Shchekin and A. L. Klyachko for their 
collaboration, and Yu. L. Khait for his discussion. There are 2 figures, 

2 tables, and 12 references: 6 Soviet, 4 US, and 1 Polish. 
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Sciences USSR) 

PRESENTED: July 5, 1960 by A. vy. Topchiyev, Academician 


SUBMITTED: July 5, 1960 
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AUTHORS : Berezkin, V. G., and Polak, L. S. 
Perera Raat 
TITLE: Peculiar features of gas - liquid chromatography of 
paraffins and aromatic hydrocarbons co - Cio 


PERIODICAL: Akademiya nauk SSSR. Doklady, v. 140, no. 1, 1961, 115-117 


TEXTs The authors describe the analytical methods for hydrocarbons 
Co - Ci with the use of the Soviet methyl phenyl polysiloxane oil TONC-4 


(PPMS-4) (V. G. Berezkin, I. M. Kustanovich et al. DAN, 131, 593'.(1960)). 


Fig. 1 shows the scheme of the chromatographic apparatus. Column (3) and 
flow meter (1) are controlled by a thermostat: (3) at elevated tempera- 
ture, (1) at 30°C. Prior to (1), the hydrocarbon was converted. The 
composition of the mixture to be analyzed was calculated on the basis of 


q 
((s,/a.)/(28,/2,}:100 (mole%), where S| is the area of the 
_Z=1 ‘i 


chromatographic peak and na correction coefficient equal to the number 
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of hydrogen atoms in the molecule. (3) is 5 m long and has a diameter of 
6 mm. A @iatomite brick (fraction 0.2 - 0.3 mm) was impregnated with 
PFMS-4 oil (weight ratio 100 : 15). The relative retention time u was 
determined at 140°C for 35 hydrocarbons Co - Cio» predominantly for 


alkanes, It was found that at equal boiling point the a of aromatic com- 
pounds was much longer than that of alkanes. This 1s explained by a 

specific interaction between aromatic compounds and the phenyl groups of 
silicone oil. Therefore. the PFMS-4 911 is suitable for separating 

aromatic compounds from alkanes in fractions which had been produced 
earlier in a column with nonpolar, steady liquid phase. This oil separates 
the aromatic compounds much better than oil of the type AC (DS) - 

(D. Jentzsch, G. Bergmann, Zs. analyt. Chem., 170: 239 (1959)), and it 
separates alkanes from aromatic hydrocarbons better than silicone ©-301 
(Ye~301) (A. A. Zhukhovitskiy, M.S. Semikina, N. M. Turkel'taub, Khimiya 
i tekhnologiya topliva masel, no. 11, 57 (1960)). The relative a in the 
same column at two different temperatures are connected by a linear 
relation: a(t.) = Ka(t.) +f, where K and @ are constants. The experi- 


ments were conducted at t, = 140°C and ty = 90°C. The proper choice of 
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temperature is important for the scparation of a certain hydrocarbon 
group and for the determination of the optimum duration of analysis. 

The given function permits a calculation of the relative u for an 
arbitrary temperature on the basis of the relative a known for a certain 
temperature. A limited number of experiments is necessary to deternine 

K and ft. The linear function of relative a also holds for other steady 
liquid phases and for other classes of compounds. From the basic eyuation 
log as = log (2 /P) + log fn and from AH = KT oil? the function 

log a = KAT, oii] 2 + g or log a, = A-T,)., + B can be derived, where 

Pst and P. are the pressures of the saturated vapor of the standard and 


of the corresponding compound, respectively, at test temperature, and Ya 


is the relative coefficient of activity. There are 4 figures, 1 table, 
and 7 references: 3 Scvict and 4 non-Sovict. The three references to 
English-language publications read as follows: Ref. 2: D. Whate, 
Nature, 179, 1075 1957); Ref. 3: C. J. Harcy, F. H. Pollerd, J. 
Chromatogr., 2, 1 (1959); Ref. 5: C. BE. Green, Nature, 180, 295 (1957). 
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ASSOCIATION: Institut neftekhimicheskogo sinteza Akademii nauk SSSR 
(Institute of Petrochemical Synthesis of the Academy of 
Sciences USSR) 

PRESENTED: March 29, 1961, by A. ¥. Topchiyev, Academician 

SUBMITTED: March 29, 1961 

Pig. 1. Scheme of the chromatographic apparatus 

Legend: (1) Flow meter, (2) device for introducing the sample, (3) 


chromatographic column, (4) converter, (5) recording device, (6) and (7) 
‘thermostats. So teeeen reeset ones SERS Perea Sie 
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Radiolys 
(3.101 
"él. 


is of n-hexane within the range of low integral doses 
~ 1.1020 ev/ml). Dokl. AN SSSR 141 no.6:1397-1399 D 


(MIRA 14:12) 
1. Predstavleno akademikom A.V.Topchiyevym. 
(Hexane) (Radiation) 
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300-500 degrees C. 


Report presented at the 12th “onference on high molecular weights compounds 
devoted to monomers, Baku, 3-7 April 62 
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SESSION B—6—2 : Radiation Chemistry In Two-Phase “ystems 


: {a) 
Radiolysis of Hydrocarbons Absorbed on Seml-Conduttor Catalysts. 


AY. Topenite, L.S. Polak and Ya. A. ‘caer 
oo. / 


nerease of rates and which 
enhance the selectivity of radlation-chemical processes. In the presence of catalysts it is possible to increase’ the 
effectiveness of utilization of a given radiation, and simuliancously (o increase the degree of product conversion. 
The conditions of energy transfer from the volume of the sotid catalyst to the absorbed substance determine the 
reaction rate on the surface, ‘The lack of Increated rates outside the monolayer points to the specific nature of 


surface reactions and te the unimportant role of photoelectrons in the reaction, 
‘The relative activity of a number of oxide catalysts was determined on the basis of the formal kinetic scheme for 
the calculation of the probability of the encrzy transfer in radiation-chemical processes in the absorbed state. 


When the radiation-chemical process fs carried out in the presence of commercial catalysts, one obtains a $-10-fold 
increase of the gat product yield in the radiolysis of alkanes. 
Anaitempt has been made tocalculate, on the basis of an activat! 
of hydrucatbons adsorbed on scm!-conductor catal 
re eapetimental results, 


Radios hemicat 


ion model, the fundamental rules of the radiolysis 
vats; the results of the calculations agree qualitatively with the 


{ 

7 

| Homogencous and heterogencous catalysts are agents which contribute to the i 
i 

i 

i 

1 

| Laboratory aff the lastivote foe Spatbests of Nophuhachemteals Academy of Seleaces of the USSR, Maree 
i 

Hy 


report presented at the 2ni Intl. Congress of Radiation Research, 
Marropatefforkabire, Gt, Brit, 5-11 Avg 1962 
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Radical Reactions and Foergy Transfer In the Radlotysis of Mydrocarbons 


L.S. Polak 
é < 

The radiolysis of hydrocarbons in various phases and the pecutiarities of stabilized alkyl radicals have revealed 
fegularitics in radical reactions and can be subjected to kinctic analysis. The following factars have been explained: 
the conditions of competition between the radical and monomolecular reactions; the effect of the structure of 
alkyl! radicals on the process of their dimerization; the part played ty hot hydrogen atoms, and by unvaturated 
products in the radiolytic reactions, The balance of all products has been derived for the initial stares of tadlolysis 
at very small interral doses (~10"" eVicn') and a radiolytic mechanism has been put forward. The relationship 
between the formation of radicals and the excitation of molecules has been elucidated, ax well as the ratio of the 
energy of excitation of electronic levels to the ionization Potential, characteristic of alkanes. 

Energy transfer during radiolysis in the presence of small (~10-*-10-* moleftitre) additions of excitation 
aceeptors (xromatiq compounds, unsaturated and other systems with r-tlectrons), reduces radiolysis. It wae shown 
that, in all cases, such an inhibition of the tadiolysis of non-polar liquids, which are transparent to ultra-violet fipht 
cepends on the 2/3 power of concentration, i.e, it is inversely proportional to the mean square distance between the 
excited motecute and the acceptor molecule, The removal of excitation from the electronic degree of freedom takes 
place catlier than the chemical process, 

A direct electromagnetic mechanism of such transfer is tupgested, and the quantum-mechanical calculation of 
this mechanism Is given. The law of excitation transfer not only déscribes completely the known experimental date, 
but also has made it possible to forecast both the more complex concentration dependence and the relation between 
the phenomenon in question snd the density of energy levels of molecules which are excitation acceptors. The 
theory of energy transfer in polar liquids and in the solid phase tt possible. Excitation and analogous mechaniums 
are discussed. : 


Rattochersical Laborarery of the lertitete for Syrsherts of Naphthechemicals, Academy af Sciraces of the USSR, Monee 
. , ——e 


Congrese of Rediation Research, 
5-11 Aug toe 
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POLAK, L.S., doktor fiziko-matem. nauk, otv. redo; BUGAYENKO, L.T., 
red.; TSIVENKO, V.I., rede; KASHINA, P.S., tekhn. red. 


[Proceedings of uhe Second All-Union conference on Radiation 

Chemistry ]Trudy Vtorogo Vsesoiuznogo soveshchaniia po radia- 

tsionnoi khimii. Moskva, Izd-vo Akad. nauk SSSR, 1962. 756 pe 
(MIRA 15:8) 

1. Vsesoyuznoye soveshchaniye po radiatsionnoy khimii. 2d, 

Moscow, 1960. 2. Institut neftekhimicheskogo sinteza Akademii 

nauk SSSR (for Polak). 

(Radiochemistry-—Congresses) 
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— AUTHORS: Kolbanovskiy Yu. A- and Polak, 4: _3+— 


PITLs: the transfer of excitation in sntramolecular radiolytic 
. reactions > 


SOURCE: grudy IL ysesoyuznogo, soveshchaniya po radiatsionnoy kni- 
ae miie Ed. by L. S- Polak. HWoscow, 12d-vo AN SSSR, 1962, 
64-69 a : 


TEXT s Various methods of energy +ransfer connected with inhibition 
of radiolytic reactions in nonpolar liquid are considered. A systen 
of equations is proposed for the jnhibition of yadiolytic reactions, 


if 
showing that { 


Bs 


n/5 ave =i 
u rm 


ra and 
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AUTHORS: Polak, L. &. and Shcherbakova, a. 5. 
ee 
TITLE: Low temperature radiolysis of hexane and cyclohexane in 
the presence of small amounts of benzene and dibenzyl- 
sulfide 


SOUKCL s frudy II Ysesoyusznoyo soveshchaniya po radiatsionnoy khi- 
: mii. Ed. by L. S. Yolak. Moscow, Izd-vo AN SSUR, 1962, 
74-78 
@sXT; This paper is the first in a series in which the authors in- 
vestigate the possibility of acceptors of excitation inhibiting the 
formation of free radicals ufter irradiation in the solid phase at 


-196°C. Small amounts (1074 -5x 1079 lI) of the excitation accep- 
tors (benzene and dibenzylsulfide) were added to n-hexane and cyclo- 
hexane; the mean distance between molecules of the additives was in 
the range of 60 — 200 Kk. The specimens were irradiated using a 

Co 0 source with a dose of 20 lir and EPR spectra were taken at 
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~196%, Lhe presence or excitation acceptors led to a decreuse gf 
up to 30% in the radical Yields; dibenzylsulfide also cuused chan- 
6S in the EPR hyperfine Structure. The relative changes of ampli- 
tude of the hyperfine structure lines were inversely rroportional 
to the mean distunce between the molecules of the additive. ‘fhe ud- 
dition of iodine did not change the PR Spectra; this fact cun be 
explained if we assume that iodine can only accept molecular exci- 
tation that leads to disruption of the molecules, There are 5 fi- 
gures, : 


ASSOCIATION: Institut nefteichimicheskogo Sinteza AN SSSR (1insti- 
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PEXT : 


diation entering the spectrograph. 


formate dosimetry und was uvout 3.9 x 10 
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Vereshchinskiy , I. V., Glagunov, P. Yass Kustanovich, I. 
mission spectra of liquids and gases after irradiation 


Brudy IL Vscsoyuznogo soveshchaniya po radiatsionnoy hi- 
\ Moscow, Lzd-vo AN SSSR, 1962, 


Visible and ultraviolet emission spec 
and gases uiter irradiation with rast electr 

were studied. Great cure vas tacen to exclude an 
known emission spectra in this region and to pre 


fhe dose rate 


20 ev/sec. No previously 


unknown radiations were detected after jrratiation of air, nitro- 
gen, methane, propane, Or ethylene. Irradiation of n-pentane pro~ 
duced a very broad emission vand at about. 3900 A extending from 
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5/844 /62/000/000/012/129 
Emission spectra of ... : D29.0/D307 
fa | : 
4800 to 2400 R; irradiatiom of water produced a similar band but at 
slightly shorter wavelengths. The emission is very weak (the energy 


: ; “s -6 . ee 

yield is less tnan 1.5 x 10 of the energy input in voth cases). 
“urther experimental evidence is required before the cause of the 
emission can be established. There are 2 figures. 


ASSOCIATION: Institut neftekhimichesxogo sinteza AN S55oR (Institute 
of Petrochemical synthesis, AS USSR); Institut fici- 
cheskoy Khimii AN susR (Institute of Physical Chenis- 
try, AS USSR) 
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D287/D307 
AUTHOR Polak, L. &. 
eee En 
TITLE: Physicai and chemical churacteristics of hydrocarbon 
radiolysis processes 
SOURCE: frudy LI Vsesoyugznogo soveshchaniya po radiatsionnoy khi- 
mii. Ed. by L.‘o. Polak. Hoscow, Lzd-vo AN SouR, 1962, 


232-294 


pPax?t: This article reviews some aspects of the radiolysis of hy- 
drocarbons on the basis of Western and Soviet work. The following 
topics are discussed: peinary processes during the radiolysis of 
hydrocarbons, basic experimental data .on the process, characteris- 
tics of radiolysis reactions, reactions of free alkyl radicals dur- 
ing radiolysis, the effect of temperature and phases on the process, 
energy transfers, radiolysis of hydrocarbons adsorbed on solid sur- 
‘faces (e.g. on catalysts) and reactions of stabilized hydrocarbon 
radicals (formed during radiolysis processes). Mere are 74 refe- 
rences. 
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. AUTHORS 1 Topchiyev, A. V., Vereshchinskiy, I. V.m Glazunov, P. Ya., 
Glushnev, V. Yee, uk, l.iii., Ryabchikova, G. G., Si- 
birskaya, G. K., Timofeyev, v. D. and Chernyak, N. ta. 


TITLE : Thermal cracking of hydrocarbons induced by irradiation 


SOURCH : frudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi- 
mii. Kd. by L. 8S. Polak. Moscow, Izd-vo «N SSSR, 1962, 
304-307 


TEX": The effect of irradiation on thermal cracking of heptane at 
thermal cracking temperatures was studied. The experiments were 
carried out in u countercurrent reactor, at constant erroughput of 
the gas, using irradiation dosages of 7 x 10 ev/sec/1 cm? heptane. 
The rate of formation of gaseous products during radiation-induced 
and ordinary thermal cracking at 400 ~ 600°C was influenced by the 
reaction temperature. At temperatures above, 550°C the relationship 
between the yield of products obtained by radiation and those ob- 
tained by ordinary thermal cracking was in a 4:1 ratio and radia- 
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tion-induced processes could therefore be carried out at much lower 
temperatures (150 - 220°C) than ordinary thermal cracking processes 
(550 - 6009C). activation energy requirements also compared favor- 
ably (21 kcal/mole as against ~60 keal/mole for thermal cracking). 
The yield of gaseous and litguid unsavurated compounds increased 
sharply with temperature and reached ~ 15,000 mol/100 ev at“600°C. 
At temperatures ~ 800°C the radiation yield became lower. The yield 
of unsaturated compounds increased sharply with temperature and 
reached 80% (as against 50. - 55% during ordinary thermal cracking). 
Optimum conditions for the above process were hijh dosage irradia- 
tion and short contact times. Yhere are 5 figures. 


ASSOCIATION: Institut neftekhimicheskogo sinteza, AN SSSR (Insti- 
tute of Petrochemical Synthesis, Ads USSR); Institut 
fizicheskoy khimii, AN SSSR (Institute of Physical 
Chemistry, AS ussR) 3 
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PIO 
AUTHORS: Berezkin, V. Ges Polak, L-—S,-and Shakhray, Ve. A+ 
TITLE: Investigations of the mechanism of formation of heavy 


radiolysis products of hexane in liquid and solid priases 
ogo soveshchaniya po radiatsionnoy khi- 


SOURCE: Trudy I1 Vsesoyuan 
3. Polak. Moscow, Tzd-vo AN SSSR, 1962, 


mii. sd. by Le 5. 
312-316 


QEXT: The Cg-C 40 fractions, obtained during the radiolysis of 


hexane, were analyzed by gas-liquid chromatography , using the sili- 
cone oil HOMC-4 (PEUS-4) as the stationary: liquid phases. The expe- 
riments were carried out at 150°C, the efficiency of the 5 m long, if 
6 mm diameter column being approximately 3000 theoretical plates, wh 
N, was used as currier (accuracy of analysis: + 5%). Hexane samp- 


: 2 2 ) ‘ 

les irradiated with a dose of 1.7 x 10 i ev/g were subjected to 
preliminary concentration ut -59G. The degree of concentration of 
tiie samples varied within the limits 30 - 40. Experimental data ob- 
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tained were. in good agreement with previously published views on 
the mechanism of radiolysis in the solid phase (DAN SSSR, 129, 


1042 (1959) )- 
1021 


Products obtained during irradiation of hexane with 


ev/g at room temperature make it possible to assume that for- 
mation: of Cas hydrocarbons 16 accompanied by the nddition of a 


CH,-radical to tne double, bond of 2- and 3-hexanes and subsequent 


_ recombination of the Ce and Co 


isomeric and thus the ratio of the co 
cals to the total of secondary radica 


of hexyl radicals cun be calculated, 


tration of the products in irradiated 


radicals. The higher products ure vs 


neentrations of primary radi- 
1s at constant concentrations 
by assuming that the concen 
hexane is directly proporti- 


onal to the rate of the individual recombination reactions. Iden- 


tical values for the secondary radical 


that the aggregate composition does 


3 at 195. and 77°K indicate 
not affect the ratio of con- 


centrations of the radicals obtained during the cleavage of the 
C-H bonds. The degree of probability of radical cleavage of va- 
rious bonds in the starting molecule was calculated to clarify the 


: 


mechanism of primary processes during rudiolysis and to be able to 
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AUTHORS? Kolbanovskly >» Yu. Aes Polak, L. 5- ana Shlikhter, gE. B. 
TITLE: A study of the radiolysis of yydrocarbons adsorbed on 
oxide hydrocarbons . 

SOURCE: trudy i1 Veesoyuznogo: soveshchans¥e po radiatsionnoy khi- . 
: mii. Bd. by L. S- Polak. MOsc OW, Tza-vo AN SSSR, 1962, - 


re studied, on oxide 


kinetics of n-heptane we 
0, Al-Mo oxides and 


TEXT: The radiolysis n 1 
catalysts (Al203% A1,03/Cr 203 activated with Ko 
Co-Al-Mo oxides)» under x ray jrradiation, the degree of catalyst 
coverage (9) being 0.6, 1-0 oF 31 (multilayer adsorption) for the 
catalyst, and with @ = 1 in all other cases: The pres— A 
ntinuously and its rate; af increase rose line- a 
catalyst) with ingress ing ratio of the 
ane, to 2 maximum (corresponding 


actions of catalyst/hept 
Lowed' by @ Linear decrease, 


electron fr 
letion of 4 monolayer)» fol 


_ to the comp 
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showing that the energy absorbed by the catdlyst is transmitted 
solely into the monolayers he relative ratés of radiolysis? AP,.}! 


ranged from 1.7 to 12.7 (Ap = 1 in the absence of catalyst), being 
lower for previously irradiated catalysts. A1},0, was most effec~ 


tive. From these and previous results (DAN SSSR, 129, 145 (1959)) 
it appears that the jesse? the difference pétween the EPR spectra Sad 


cal types. The following sequence of events is envisaged: (1) ab- 
sorption of energy by the directly adsorbed compound, (2) deactiva- 
tion processes (other than ehemical reaction), (3) chemical reac- 
tion, (4) absorption of energy by the catalyst, (5) enerey loss 
processes within the catalyst, and (6) transfer of eneréy from the 
catalyst to the adsorbed hydrocarbons; the corresponding rate con- 
stants are denoted by Kisses Kee the probability of step (6), @ 

: ar i ane oe 6 ; 


+, 
sd 


is shown to be ; and, is linearly related to APyei* The rela-— 


. iF 
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AUTHORS: Kustanovich, I. M., Polak, L. 8. and Rytova, N. M. 

TITLE: A study of the luminescence spectra of irradiated hydro- 
carbons ; 

SOURCE: Trudy IL Vsesoyuznogo soveshchaniya po radiatsionnoy khi- 
miie Ed. by bL. 5. Polak. Moscow, Lzd-vo AN SSSR, 1962, 
322-525 . 


TEXT: The purpose of this work was to investigate the luminescence 
spectra obtained during the warming up of. some saturated hydrocar-" 
j ated at low temperatures, to obtain informa-_ 
f this emission. In an example, purified: 
n-hep gy irradiated at -1960C, with an in- 
tegra j e howed in each case 
2 partly ove na~5400 A for cy- 
clohexane and at ~5100 and~5500 The emission is 
ascribed to the recombination of f various struc- 
tures, produced during irradiation and stabilized at the then low 
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, ‘ 2 
temperatures. The presence of such radicals was confirmed by EPk 
Spectroscopy. No emission WAS observed in the absence of free pa- 
dicals. Previous irradiation of the Specimens.,with visible Light 
did not affect the luminescent spectra, The quantum yield for ir- 


radiated cyélohexane was found to be 1.3 x 407° photons per radical 


pair, which:agrees with the, theoretical value of 107? ~ 1078 cal- 
culated for the probability of emission during recombination reac- 


tions. In the case of tvclohexane,~ 1074 _ 10°? M additions of ben- 
zene largely increased the emission intensity, the latter increas- 


ing linearly with Vc where-c is the molar fraction of benzene. 
There are 2 figures. a 


ASSOCIATION: Institut neftekhimicheskogo Sinteza AN SSSR (Insti- 
tute of Petrochemical Synthesis, AS USSR) 
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<b. 5, Teterina, il, P., Fel'dman, A. 5. and Chernysheva, 
Tes 


TITLE : Radiation polymerization of allyl silanes 
SOURC.i: trudy II Vsesoyuznogo soveshchaniy po radiatsionnoy khi- 


mii, Ed. by L. S. Polak. Moseow, Izd-vo AN SSSR, 1962, 
477-483 


manag P 


TEXT: A study vas made of the radiation polymerization of organo-, - 
silicon compounds in order to explain the mechanism of the process, f 


Eat 


Hiono-, di- and triallyl silanes were subjected to fede on from. 


hae at an intensity of 5.4 x 10° ev/em’.sec at 100°C. A similar ge- 
ries of tests was carried out using benzoyl , peroxide as inhibitor: 
Reactivity of the monomers increased with increasing number of the © 
eras groups. Ir s,ectra of polydiallylethylsilanes showed that the 
i-H bond was preserved and that polymerization occurred only at 
Bee expense of the double’ bond of the allyl group, in contrast %o 
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polymerization of diallyl'‘dilane in the presehce of platinized car- 
bon, where new Si-J bonds were formed. The radical mechanism of the 
process was confirmed. Solid, insoluble copolymers with acryloni- 
trile were obtained, which did not melt below. 300°C. The molar ra- 
tio of the organosilicon component of the copdymer to the acrylo- 
nitrile component increased with its increase in the initial mix- 
ture, the dependence being stronger at lower dosages. Examination 
of tne ir spectra shoved diferences in structure between the co- 
polymers of acrylonitrile with diallylethyl silane and ethylphenyl 
Silane. Copolymerization with styrene was studied, finding that the 
yields of copolymer increased with dosaze up to a constant maximum 
of 50 - 60% for a dose of 28 - 42 x 1020 ey. the de,endence of 
yield, composition and molecular weight on the composition of the 

. initial mixture was also studied. It was concluded that polymeriza- 

‘tion proceeded by a radical machanism. There are 8 figures and 1 
table. . 


ASSOCIATION: institut neftekhimicheskogo sintezy AN SSSR (Insti- 
tute of Petrochemical Synthesis, AS USSR) 
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AUTHORS: Gulyayev, G. V., Davydov, B. E., Krentsel', B. a., Pata- 
lakh, I. I. and Polak L. 5. 


TITLE: The effect of radiation on semiconducting polymeric na 
terials 


' SOURCE: frudy IT Ysesoyugnogo soveshchaniya po radiatsionnoy khi-: 
mii. Ed. by L. 8. Polak. Moscow, Izd-vo AN SSSR, 1962, 
621-624 


TEXT: The effects of gy and electron irradiation on polymers based 

on polyacrylonitrile (PAN) were studied, to determine the nature of 
such materials. The (powdered) specimens were prepared by catalytic « 
or radiational polymerization; a polyacrylonitrile fabric was also — 


tested. The specific electron conductance (6; ‘oO! ohms Veni) of 
hot-pressed (15,000 atm, 350°C) radiation polymerized PAN was lower 
than that of catalytically polymerized PAN (~2.6 - 3.6) and de- 
creased, by a factor of 10 - 15, yith increasing power of the dose 
_ used to induce polymerization (10° r, the rates were varied from 28 
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AUTHORS: Shreyner, L. A. and Polak, L. 5. 


TITLES © Utilization of radiation for the visualization of plas- 
tically deformed regions in minerals and rocks ° 


SOURCE: frudy II Vsesoyuznogo soveshchaniya po radiatsionnoy khi- 
mii. Ed. by L. 5S. Polak. Moscow, Izd.vo AN SSSR, 1962, 
674-676 © +e 


a 


TEXT: A review is given of the Wes$ern work dealing yith the irradi- 
ation of calcite and marble with Co y rays (17 x 10° r) which 
made visible the plastically deformed regions by color changes. The 
present authors applied this method successfully to marble and mo- 
nocrystalline rocksalt in which the shapes and dimensions of the 
plastically deformed regions were thus clearly established. Ultra- a 
marine coloring of some natural rocksalt crystals is ascribed to 
the plastic deformation in the earth's crust which was followed by 
irradiation from natural sources. The studies were carried out at 
_the Laboratoriya mekhaniki porod IGiRGI AN SSSR (Laboratory of Me- 
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chanics of Rocks, IGiRGI, as USSR) and at the Laboratoriya radiat- 
Sionnoy khimii INKhS AN SSSR (Radiation-Chemistry Laboratory, 
INKhS, AS USSR). ‘There is 1 figure, 


ASSOCIATION: Institut Beologii i razvedki g0ryuchikh iskopayenykh 
: ' AN SSSR (Institute of Geology and Prospecting for 
Fuel liinerals, AS USSR); Institut neftekhimichesko 


Sinteza AN SSSR (Institute of Petrochemical Synthesis, 
AS USSR) > - . 
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7. 606! 
AUTHORS: Nechitaylo, N- Ae Polaky Le Seo Seniny p. I. 


"4 QITLEs Effect of gamma radiation on polypropylene in the presence 
: of ionol as stabilizer 


PERIODICAL: ’ Plasticneskiye massy, NO« Ty 1962, 3-11 


TEAT: Gamma-ir propylene with and without stabilizer 
was studied by infrare and by thermomechanical and thermal 
differential analysis. tert-butyl-4-methyl phenol) in 
concentrations between 0.5 an d as stabilizer. 
Polypropylene was irradiated 0 -> mma Hg and at atmospheric 


pressure, using a dose of 4.1910" ev/om*sec, in the apparatus of the 

- Piziko-xhimicheskiy institut im L. Ya. Karpove (Physicochemical 

Institute jmeni L. Ya. Karpov/> The infrared spectra were taken with the 

4 Vv¥“c-14 (1KS-14) spectrograph, and the thermomechanical curves obtained 

i with a loading of 100 g/4 mm* at 6 heating rate of go°c/hr. The 
intrinsic viscosity was determined in Decalin at 120°C; the, thermal 
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dose, Polypropylene without Stabilizer shows a decrease of melting point 
and of the area of endothermic peaks corresponding to the melting heats 

. of polypropylene, Finally, an intensive exothermic process takes place 

above the melting point; the reaction heat of this procesg increases with 
increasing irradiation dose. With addition of ionol, the melting heat of 
polypropylene increases; no exothermic reaction above the melting point 
takes place owing to inhibition of the oxidation Processes; the melting 
point drops but Still lies some degrees above that of nonstabilized 
polypropylene, The optimum ionol concentration is about 1.5%. On 
irradiation of polypropylene, the melting point drops as the amorphous 
Proportion increases. G. L. Slonimskiy is thanked for the thermomechanical 
analyses, and N. MN. Rytov and M. a, Dzyubin for assistance, There are 

' 7 figures ana 4 tables. The most important English-language references are: 
W. H. Hawkins, et al. J. Appl. Polymer Sci. 1, 37 (1959 3 W. H. Hawking 
et al. J. Polymer Sci. 28, No. 177, 439 (1958); we. a. Hawkins et al, 
J. Appl. Polymer Scei., 1, No. 1, 43 (1959). 
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POLAK, LS.; KHMEL'NITSKIY, R.A.; CHERNYAK, N.Ya. 


Mass spectra of some dodecane isomers. WNeftekhimia 2 no.1:%13 
JanF 162, (MIKA 15:5) 


1. Institut neftekhimicheskogo sinteza AN SSSR. 
(Dodecane~-Spectra) 
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RYTOVA, NeM.; TETERINA, M.P.; POLAK, LS. 


Infrared absorption spectra of some dodecane isomers. Paes) 
2 noel:l4~17 Ja-F ‘62. MIRA 15: 
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